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MORPHO-PHYSIOLOGICAL CHARACTERISTICS
AND INTERACTIONS OF ISOLATES OF
MYCOGONE PERNICIOSA (MAGNUS) DELACR.
ABSTRACT: Mycogone perniciosa (Magnus) Delacr., which causes wet bubble di-
sease of Agaricus bisporus Lange (Imb), results in a considerable crop loss on mushroom
farms in Serbia. The isolation and identification of five isolates of M. perniciosa from di-
seased fruit bodies of white button mushroom from mushroom units in Serbia, Bosnia and
Herzegovina and Holland were made. Morpho-physiological characteristics and inter-rela-
tionships of the obtained isolates were studied. Macroscopic and microscopic investigations
of different zones between colonies of the isolates of M. perniciosa revealed the phenome-
non of the hyphal interference between different isolates. The obtained results suggest that
hyphal interference could serve as an additional parametar for a more reliable determination
of fungal specifity.
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INTRODUCTION
Wet Bubble Disease, caused by mycopathogen Mycogone perniciosa (Mag-
nus) Delacr., is still considered as one of the most important diseases of the
cultivated mushrooms Agaricus bisporus Lange (Imb), wherever white button
mushroom are produced commercially (S i s t o et al., 1997, S h a r m a and
K u m a r 2000, B o r a and Ö z a k t a n 2000, N a n a g u l y a n and Y e -
s a y a n 2002). Mushroom cultivation in Serbia is still less developed than in
other countries, and M. perniciosa has a significant influence on quality and
yield of mushrooms. Mycogone perniciosa produces small thin-walled phialo-
conidia on Verticillium-like conidiophores, together with much larger bicellular
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conidia (aleuriospores) that develop on short, lateral hyphae, consisting of
dark, spherical thick-walled, verrucose apical cell and thin-walled basal cell.
Besides vegetative mycelium, both phialospores and aleuriospores of M. perni-
ciosa are infectious (H o l l a n d and C o o k e 1990). Studies of the M. per-
niciosa isolates directed toward the distinction of different isolates, is of great
importance from both theorethical and practical point of view. This fungi is
known by extremly high mycopathogenic potencial and frequently attacks
crops of white button mushroom, a common edible mushroom with major eco-
nomic value and a cosmopolitan distribution (K e r r i g a n, 1995).
According to W e b s t e r (1970) hyphal interference can be of great sig-
nificance if the hypotheses that it represents the most obvious and most clear
form of interspecific competition, and that it could serve as an additional para-
metar for determination of different isolates of M. perniciosa, are true.
In this study, we examined the morpho-physiological characteristics and
inter-relationships of the obtained M. perniciosa isolates.
MATERIALS AND METHODS
Samples of diseased mushrooms were collected from mushroom farms in
Serbia, Bosnia and Hercegovina and Holland. Pure culture of the M. pernicio-
sa was isolated from A. bisporus in the Mycological Laboratory, Institute for
Biological Research “Siniša Stankoviã". Fungal isolates used in this work were
as follows: MPS from mushroom farms in Bosnia and Herzegovina (Sarajevo);
2 from mushroom farms in Serbia: MPPS (Padinska Skela) and MPR (Ripanj)
and 2 (MPH1 and MPH2) from the Mushroom Experimental Station, Wage-
ningen, Holland. The isolates were maintained on potato dextrose agar (PDA).
The cultures were stored at 4°C and subcultured once a month (B o o t h
1971).
Morpho-physiological characteristics of the isolates were recorded on the
colony, grown on Petri plates with PDA medium, during 10 days, at 25°C.
Colony characteristics and growth measurements were made daily. Hyphae,
phialoconidia and aleuriospores were placed on microscopic slides and stained
with Lactophenol cotton blue (J o h a n s e n, 1940). Measurements (at least 30
of each spore type) and photographs were made on Reichert microscope with
Canon power Shot S40.
Different combinations each consisting of three fungal isolates, were ino-
culated in Petri plates containing PDA medium. The three isolates were inocu-
lated equi-distant from the others in all possible combinations in the same Pe-
tri plates. The cultures grown under laboratory conditions (day light, at 25°C)
were examined after 5 and 10 days of age.
RESULTS AND DISCUSSION
Colony characteristics of all isolates varied (Table 1). The colonies were
very regular in growth with either dense aerial mycelium MPH2, MPPS and
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MPR, or sparse MPH1. Only MPS isolate had colony, which grew in sectors
compact and aerial, irregular in growth. Colony colour, which to some extent
indicates the production of aleuriospores, varied from white MPS to dark
brown MPPS (Table 1).
Tab. 1 — Some morphological characteristics of isolates of Mycogone perniciosa
Isolates Colony tipe
Colony
size
(mm)
Hyphae
max-min
mostly
(µm)
Phyalospores
max-min
mostly (µm)
Aleuriospores Upper cell
(max-min, mostly)
Lower cell
(max-min mostly)
(µm)
MPS
white, growth in
sectors, compact and
aerial mycelium,
irregular growth
75x76x77 4—86
2x6—6x18
2x12
12x16—22x24
(18x20)
6x10—10x18
(10x14)
MPPS
dark brown, with
white edge, aerial
mycelium
68x69x68 3,75—53,75
3,75x12,50 —
5x18,75
3,75x12,50
15x17,50—21,25x23,75
(18,75x20)
7,50x11,25—13,75x15
(10x13,75)
MPR
light brown, with
white edge, aerial
mycelium
70x50x76 2,50—53,75
3,75x7,50 —
3,75x11,25
3,75x12,50
12,50x17,50—23,75x25
(18,75x21,25)
7,50x10—12,50x13,75
(12,50x12,50)
MPH1 white, supstratemycelium 74x70x74
2,50—5
3,75
2,50x7,50 —
2,50x13,75
2,50x11,25
12,50x13,75—22,50x22,50
(20x20)
6,25x6,25—15x17,50
(10x10)
MPH2
amber brown, with
white edge, aerial
mycelium
80x80x79 2,50—53,75
2,50x7,50 —
3,75x14
3,75x12,50
15x17,50—22x22
(18,75x20)
6,25x8,75—12,5x17,50
(8,25x11,25)
Growth rates and sizes of the colonies of all isolates were similar (Table
1). All isolates produced both phialospores and aleuriospores. The most inten-
sive sporulation was detected in MPPS and MPR, then in MPH2, and the
lowest intensity was in MPS and MPH1. Phialospores size varied within the
range 2x12 mm (MPS) — 5x18,75 mm (MPPS). Aleuriospores varied within
the range 23,75 x 25 mm (MPR) to 12,50 x 13,75 mm (MPH1) for the upper
cell, and 10 x 18 mm (MPS) to 6,25 x 6,25 mm (MPH1) for the lower cell
(Table 1). Our isolates of M. perniciosa came from mushroom farms from Ser-
bia, Bosnia and Herzegovina and Holland but differences between them were
not so obvious when compared to the other literature data (G r a y and M o r -
g a n - J o n e s, 1980; U m a r et al., 2000; S h a r m a and K u m a r, 2000
and P o t o å n i k, 2006). In contrast to the data of S m i t h (1924), A t k i n s
and L a T o u c h e (1948), H s u and H a n (1981) and F l e t c h e r et al.
(1995) which reported two-cell phialospores, we could not find this form in
our isolates.
A l b o u y and L a p i e r r e (1972) and F l e t c h e r et al. (1995) found
that some pathogenic strains of M. perniciosa, which were slow-growing on
agar, were highly pigmented and produced numerous aleuriospores. Other
237
were weakly pathogenic, producing much vegetative growth and little pigmen-
tation. The slow-growing forms were found to contain numerous virus like
particles.
We observed interactions between all tested isolates after 10 days. There
were several types of interaction: detaining of growth at the site of contact
without visible changes, overgrowth of mycelium of one isolate and demarca-
tion lines between the isolates (Table 2). According to the morpho-physiologi-
cal characteristics and hyphal interferences of five M. perniciosa isolates, the
isolates from Serbia were similar; the isolates from Holand showed mutually
similar characteristics, but they were different from the isolates from Serbia.
Isolate from Bosnia and Herzegovina was different from these two groups
(Figure 1—4).
Tab. 2 — Interactions appearing between colonies of isolates of Mycogone perniciosa
Izolat MPH2 MPH1 MPR MPPS MPS
MPS
detaining of
growth at the
site of contact
overgrowth
of mycelium
demarcation
line 4—5 mm
demarcation
line
detaining of
growth at the
site of contact
MPPS
detaining of
growth at the
site of contact
detaining of
growth at the
site of contact
demarcation
line
demarcation
line
MPR
detaining of
growth at the
site of contact
overgrowth
of mycelium
detaining of
growth at the
site of contact
MPH1 overgrowth ofmycelium
overgrowth
of mycelium
MPH2
detaining of
growth at the
site of contact
Earlier investigations of hyphal interference phenomenon on other fungal
species showed different interspecies interaction. As demonstrated previously
( F r a n i ã - M i h a j l o v i ã et al., 1996), the isolates of Diaporthe/Phomopsis
known for their extremely phytopathogenic potential, showed different reac-
tions during the investigation of hyphal interference. Demarcation lines were
formed between the isolates which originated from one plant. Formation of the
lines between the colonies of the same morphological group of isolates was
named as inter-species antagonism by B r a y f o r d (1990 a, b). Phenomenon
of demarcation line formation results from the incompatibility between geneti-
cally different colonies. On the basis of comparison of interactions between
the different isolates M. perniciosa, we can conclude that these belong to dif-
ferent groups. Genetical difference between these isolates based on molecu-
lar-genetic characteristics (G l a m o å l i j a, 2006), supports such a conclusion.
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Rezime
Mycogone perniciosa (Magnus) Delacr., izazivaå oboqewa mokre truleÿi,
najåešãi je uzroånik gubitaka u gajilištima Agaricus bisporus Lange (Imb) u Sr-
biji. Izvršena je izolacija i identifikacija 5 izolata M. perniciosa sa obole-
lih plodonosnih tela šampiwona iz gajilišta u Srbiji, Bosni i Hercegovini
i Holandiji. Ispitivane su morfo-fiziološke karakteristike kao i stepen
srodnosti prouåavanih izolata na osnovu analize meðusobnog delovawa koloni-
ja, odnosno korišãewem fenomena hifalne interferencije. Makroskopska i
mikroskopska istraÿivawa odnosa izolata i dobijeni rezultati ukazuju da hi-
falna interferencija moÿe predstavqati dodatni parametar u razlikovawu
izolata M. perniciosa. Izolati dobijeni iz gajilišta u Srbiji sliåni su meðu-
sobno, kao i izolati iz Holandije koji su pokazali meðusobnu sliånost ali se
razlikuju od prethodnih. Izolati iz Bosne i Hercegovine razlikovali su se i
od srpskih i od holandskih.
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